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Extracardiac Left to Right Shunt in a Patient With Biventricular 
Postinfarction Rupture and Pseudoaneurysm 
LUIGI CHIARIELLO, MD, FACC,* FRANCESCO MACRINA, MD,t QUINTILIO CARETTA, MD,t 
FRANCESCO S. LEONARDI CATTOLICA, MD,t UGO PAPALIA, MD,t BENEDETTO MARINO, MOt 
Rome. Italy 
A 68 year old man had a diaphragmatic myocardial 
infarction and 9 months later was admitted with severe 
congestive heart failure (functional class IV). Cardiac 
catheterization demonstrated a postinfarction pseudo-
aneurysm. Because of a massive left to right shunt (pul-
monary to systemic flow ratio = 2.7), concomitant rup-
ture of the ventricular septum was suspected. At surgery 
the pseudoaneurysm communicated with the right ven-
tricle through two different orifices and with the left 
ventricle through another ostium. The ventricular sep-
Cardiac rupture is a major life-threatening complication of 
myocardial infarction. Death may occur because of massive 
intrapericardial bleeding and cardiac tamponade (1-3). In 
a small percent of cases, massive hemopericardium is pre-
vented by fibrous adhesions between the heart and the peri-
cardium. The resulting hematoma is limited by thick fibrotic 
tissue and a false aneurysm may then develop (4-6). Most 
frequently cardiac rupture involves the left ventricular wall; 
right ventricular rupture is unusual (7-9). Rupture of both 
ventricles after biventricular myocardial infarction is rare 
(9,10). 
We present a case in which biventricular rupture did 
occur after acute myocardial infarction. Fatal intrapericar-
dial bleeding was prevented by fibrous adhesions. The re-
sulting pseudoaneurysm connected with both ventricular 
cavities resulting in an extracardiac left to right shunt. This 
singular anatomic and hemodynamic pattern allowed the 
patient to survive and undergo surgical correction. 
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tum was intact. Therefore, the shunt was extracardiac 
through the pseudoaneurysm (left ventricle ~ pseudo-
aneurysm ~ right ventricle). The unique combination 
of lesions allowed the patient to survive. 
The false aneurysm was excised and primary repair 
was performed in the orifices of the right and left ven-
tricular walls. The postoperative course was uneventful 
and 10 months later the patient was in functional 
class I. 
(J Am Coll CardioI1985;6:246-9) 
Case Report 
In January 1982, a 68 year old man had a myocardial 
infarction. During the following months he was hospitalized 
three times in other institutions because of symptoms of 
congestive heart failure and episodes of pulmonary edema; 
he was treated with digitalis and diuretic drugs. On Sep-
tember 24, 1982 the patient was admitted to our institution. 
A previous cardiac catheterization revealed cardiac pseu-
doaneurysm associated with postinfarction ventricular septal 
defect. 
Cardiac catheterization and angiography. Because of 
failure of medical treatment, cardiac catheterization and 
ventricular angiography were performed on July 19, 1982 
(Fig. 1). The posterobasal wall of the left ventricle was 
akinetic. A cardiac pseudoaneurysm and a left to right shunt 
(pulmonary to systemic flow ratio [Qp/Qs] = 2.7) were 
found. It was suspected that the latter was related to a 
postinfarction ventricular septal defect. Selective coronary 
arteriography showed a dominant right coronary artery with 
80% proximal stenosis and complete occlusion of the middle 
third; the left circumflex artery was small and had an 80% 
proximal stenosis. At that time the patient refused surgery. 
Clinical findings. Two months later the patient was ad-
mitted to our institution because of recurrent severe conges-
tive heart failure (New York Heart Association functional 
class IV). Heart rate was 80 beats/min, arterial blood pres-
sure 130170 mm Hg and respiratory rate 25/min. Auscul-
tation of the lungs revealed bilateral basal rales; the maximal 
0735- 1097/85/$3.30 
J A C C  V o l .  6 ,  N o .  
J u l y  1 9 8 5 : 2 4 6 - 9  
c a r d i a c  i m p u l s e  w a s  i n  t h e  s e v e n t h  l e f t  i n t e r c o s t a l  s p a c e  i n  
t h e  a n t e r i o r  a x i l l a r y  l i n e .  O n  a u s c u l t a t i o n ,  t h e  a o r t i c  c o m -
p o n e n t  o f  t h e  s e c o n d  h e a r t  s o u n d  w a s  r e d u c e d  a n d  t h e  p u l -
m o n a r y  c o m p o n e n t  a c c e n t u a t e d ;  a  g r a d e  5 / 6  h o l o s y s t o l i c  
m u r m u r  w a s  h e a r d  o v e r  t h e  e n t i r e  p r e c o r d i u m .  T h e  l i v e r  
w a s  p a l p a b l e  8  c m  b e l o w  t h e  r i g h t  c o s t a l  m a r g i n ;  t h e  l o w e r  
l i m b s  w e r e  e d e m a t o u s  a n d  p e r i p h e r a l  p u l s e s  w e r e  w e a k ,  
N o n i n v a s i v e  s t u d i e s .  T h e  e l e c t r o c a r d i o g r a m  r e v e a l e d  
a t r i a l  f i b r i l l a t i o n ,  l e f t  v e n t r i c u l a r  h y p e r t r o p h y  a n d  a n  o l d  
d i a p h r a g m a t i c  m y o c a r d i a l  i n f a r c t i o n .  T h e  c h e s t  X - r a y  f i l m  
s h o w e d  p u l m o n a r y  c o n g e s t i o n ,  T h e  c a r d i o t h o r a c i c  r a t i o  w a s  
0 , 5 6 ,  M - m o d e  a n d  t w o - d i m e n s i o n a l  e c h o c a r d i o g r a p h y  s h o w e d  
v e n t r i c u l a r  d i l a t i o n  a n d  s e p t a l  h y p o k i n e s i a ,  b u t  d i d  n o t  r e -
v e a l  t h e  p s e u d o a n e u r y s m  a n d  v e n t r i c u l a r  s e p t a l  d e f e c t  s u s -
p e c t e d  o n  a n g i o g r a p h y ,  
S u r g e r y  a n d  o p e r a t i v e  f i n d i n g s .  A t  o p e r a t i o n  s e v e r e  
p e r i c a r d i a l  a d h e s i o n s  w e r e  e n c o u n t e r e d ,  T h e  r i g h t  a t r i u m  
w a s  d i l a t e d  a n d  b o t h  v e n t r i c l e s  w e r e  h y p e r t r o p h i c ;  t h e r e  w a s  
a  l a r g e  e . x t r a c a r d i a c  m a s s ,  w i t h  a  t h i c k ,  f i b r o t i c  w a l l  a t t a c h e d  
t o  t h e  d i a p h r a g m a t i c  w a l l  o f  t h e  l e f t  v e n t r i c l e  a n d  p o s t e r i o r  
w a l l  o f  t h e  r i g h t  v e n t r i c l e  ( F i g ,  2 ) ,  
F i g u r e  2 .  S e m i  s c h e m a t i c  d r a w i n g  s h o w i n g  t h e  p s e u d o a n e u r y s m  
a n d ,  i n  t h e  t r a n s p a r e n t  a r e a ,  t h e  o r i f i c e s  i n  t h e  r i g h t  a n d  l e f t  
v e n t r i c u l a r  w a l l s ,  A r r o w s  s h o w  t h e  d i r e c t i o n  o f  t h e  e x t r a c a r d i a c  
s h u n t .  
C H I A R I E L L O  E T  A L .  
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F i g u r e  1 .  L e f t  v e n t r i c u l o g r a m s  i n  r i g h t  ( A )  
a n d  l e f t  ( B )  a n t e r i o r  o b l i q u e  p r o j e c t i o n s ,  C o n -
t r a s t  m a t e r i a l  i n j e c t e d  i n t o  t h e  l e f t  v e n t r i c l e  
( I v )  p a s s e s  t h r o u g h  a n  o r i f i c e  o f  t h e  p o s t e r i o r  
w a l l  t o  a  l a r g e  d i a p h r a g m a t i c  p a r a v e n t r i c u l a r  
c h a m b e r  ( p s e u d o a n e u r y s m  [ p a J ) ;  n o t e  s i m u l -
t a n e o u s  o p a c i f i c a t i o n  o f  t h e  r i g h t  v e n t r i c l e  ( r v ) ,  
T h e  o p e r a t i o n  w a s  p e r f o r m e d  o n  c a r d i o p u l m o n a r y  b y p a s s  
u s i n g  s y s t e m i c  h y p o t h e r m i a  t o  2 3 ° e ,  c o l d  p o t a s s i u m  c a r -
d i o p l e g i a  a n d  t o p i c a l  p e r i c a r d i a l  c o o l i n g .  T h e  f i b r o u s  w a l l  
o f  t h e  p s e u d o a n e u r y s m  w a s  i n c i s e d ,  I t s  c a v i t y  c o n n e c t e d  
w i t h  t h e  l e f t  v e n t r i c l e  t h r o u g h  a  3  X  1 , 5  c m  o r i f i c e  a n d  
w i t h  t h e  r i g h t  v e n t r i c l e  t h r o u g h  t w o  o r i f i c e s  1 . 0  a n d  0 , 8  c m  
i n  d i a m e t e r  ( F i g ,  3 ) .  T h e  a n e u r y s m a l  s a c  w a s  p a r t i a l l y  e x -
c i s e d ,  P r i m a r y  r e p a i r  o f  t h e  o r i f i c e s  i n  t h e  r i g h t  a n d  l e f t  
v e n t r i c u l a r  w a l l s  w a s  p e r f o r m e d  w i t h  a  d o u b l e  c o n t i n u o u s  
s u t u r e  r e i n f o r c e d  b y  T e f l o n  f e l t  s t r i p s  ( F i g ,  4 ) ,  T h e  i n t e r -
v e n t r i c u l a r  s e p t u m ,  e x p l o r e d  a l s o  b y  a  t r a n s a t r i a l  a p p r o a c h ,  
a p p e a r e d  i n t a c t .  T h e  s m a l l  c i r c u m f l e x  c o r o n a r y  a r t e r y  w a s  
n o t  c o n s i d e r e d  s u i t a b l e  f o r  b y p a s s  s u r g e r y ,  
T h e  p o s t o p e r a t i v e  c o u r s e  w a s  u n c o m p l i c a t e d  a n d  t h e  p a -
t i e n t  w a s  d i s c h a r g e d  f r o m  t h e  h o s p i t a l  o n  t h e  1 4 t h  p o s t -
o p e r a t i v e  d a y  i n  g o o d  c o n d i t i o n  u n d e r  m i l d  d i g i t a l i s  a n d  
d i u r e t i c  t h e r a p y ,  
F o l l o w - u p .  T e n  m o n t h s  a f t e r  s u r g e r y  t h e  p a t i e n t  w a s  i n  
f u n c t i o n a l  c l a s s  L  A r t e r i a l  b l o o d  p r e s s u r e  w a s  1 2 0 / 8 0  m m  
F i g u r e  3 .  T r a n s v e r s e  a n a t o m i c  s e c t i o n  o f  t h e  h e a r t  v i e w e d  f r o m  
t h e  t o p ,  B o t h  v e n t r i c l e s  c o m m u n i c a t e  t h r o u g h  s e p a r a t e  o r i f i c e s  w i t h  
t h e  p s e u d o a n e u r y s m  ( a r r o w s ) .  V . D .  =  r i g h t  v e n t r i c l e ;  V . S ,  =  
l e f t  v e n t r i c l e ,  
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F i g u r e  4 .  S u r g i c a l  r e p a i r :  t h e  a n e u r y s m a l  s a c  h a s  b e e n  e x c i s e d  
a n d  v e n t r i c u l a r  o r i f i c e s  r e p a i r e d .  
H g ,  h e a r t  r a t e  8 0  b e a t s / m i n  a n d  r e s p i r a t o r y  r a t e  l 2 / m i n .  
T h e r e  w a s  n o  e v i d e n c e  o f  c o n g e s t i v e  h e a r t  f a i l u r e ;  p h y s i c a l  
e x a m i n a t i o n  o f  t h e  h e a r t  a n d  l u n g s  r e v e a l e d  n o r m a l  f i n d i n g s ;  
t h e  l i v e r  w a s  m a r k e d l y  r e d u c e d ,  b e i n g  p a l p a b l e  4  e m  b e l o w  
t h e  r i g h t  c o s t a l  m a r g i n .  T h e  e l e c t r o c a r d i o g r a m  s h o w e d  s i n u s  
r h y t h m  a n d  r e d u c e d  l e f t  v e n t r i c u l a r  h y p e r t r o p h y .  O n  c h e s t  
X - r a y  f i l m ,  l u n g  f i e l d s  w e r e  c l e a r  a n d  t h e  c a r d i o t h o r a c i c  
r a t i o  w a s  0 . 4 8  ( F i g .  5 ) .  M - m o d e  a n d  t w o - d i m e n s i o n a l  e c h o -
c a r d i o g r a p h y  r e v e a l e d  a  n o r m a l - s i z e d  l e f t  v e n t r i c l e ,  p e r -
s i s t e n t  r i g h t  v e n t r i c u l a r  d i l a t i o n  ( d i a s t o l i c  d i a m e t e r  3 0  m m )  
a n d  v e n t r i c u l a r  s e p t a l  h y p o k i n e s i a .  
D i s c u s s i o n  
A l t h o u g h  s e v e r a l  c a s e s  o f  p o s t i n f a r c t i o n  s i m u l t a n e o u s  
l e f t  a n d  r i g h t  v e n t r i c u l a r  r u p t u r e  h a v e  b e e n  d e s c r i b e d  ( 9 ,  1 0 ) ,  
t h e  c o m b i n a t i o n  o f  a n o m a l i e s  i n c l u d i n g  b i v e n t r i c u l a r  c a r d i a c  
r u p t u r e  r e s u l t i n g  i n  a n  e x t r a c a r d i a c  l e f t  t o  r i g h t  s h u n t  a n d  
i t s  s u c c e s s f u l  r e p a i r  a p p e a r s  t o  b e  e x c e p t i o n a l .  C h e s l e r  e t  
F i g u r e  5 .  P r e o p e r a t i v e  ( l e f t )  a n d  1 0  m o n t h  
p o s t o p e r a t i v e  ( r i g h t )  c h e s t  X - r a y  f i l m s .  H e a r t  
s i z e  i s  m a r k e d l y  d e c r e a s e d  a n d  l u n g  c o n g e s t i o n  
h a d  d i s a p p e a r e d  i n  t h e  f o l l o w - u p  f i l m .  
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a l .  ( 1 0 )  d e s c r i b e d  a  n e c r o p s y  s p e c i m e n  o f  a  f a l s e  a n e u r y s m  
c o m m u n i c a t i n g  w i t h  b o t h  v e n t r i c l e s ;  b u t  i n  t h a t  c a s e  t h e  
c a r d i a c  r u p t u r e ,  l e a d i n g  t o  p s e u d o a n e u r y s m ,  w a s  a t  t h e  b a s e  
o f  t h e  v e n t r i c u l a r  s e p t u m .  
C a r d i a c  r u p t u r e .  I n  o u r  c a s e  t h e  c o r r e c t  d i a g n o s i s  w a s  
m a d e  o n l y  a t  o p e r a t i o n .  P r e o p e r a t i v e  l e f t  v e n t r i c u l a r  a n g i -
o g r a p h y  s u g g e s t e d  t h a t  t h e  p s e u d o a n e u r y s m  c o m m u n i c a t e d  
o n l y  w i t h  t h e  l e f t  v e n t r i c l e .  T h e  a l m o s t  s i m u l t a n e o u s  o p a c i -
f i c a t i o n  o f  b o t h  v e n t r i c l e s  s u g g e s t e d  a  v e n t r i c u l a r  s e p t a l  
d e f e c t  i n  a d d i t i o n  t o  t h e  a n e u r y s m .  S u c h  a  c o m p l i c a t i o n  i s  
r e l a t i v e l y  f r e q u e n t  a f t e r  m y o c a r d i a l  i n f a r c t i o n ;  a p p r o x i -
m a t e l y  1 2 %  o f  a l l  c a r d i a c  r u p t u r e s  i n v o l v e  t h e  v e n t r i c u l a r  
s e p t u m ,  w h e r e a s  r u p t u r e  o f  t h e  f r e e  w a l l  o f  t h e  l e f t  v e n t r i c l e  
i s  a b o u t  s e v e n  t i m e s  m o r e  f r e q u e n t  ( 9 ,  I I ) .  I t  w a s  p o s t u l a t e d  
( 6 )  t h a t  t h e  h i g h e r  p r e s s u r e  g r a d i e n t  b e t w e e n  t h e  i n n e r  a n d  
o u t e r  s u r f a c e s  o f  t h e  f r e e  w a l l  o f  t h e  l e f t  v e n t r i c l e  a s  c o m -
p a r e d  w i t h  t h e  g r a d i e n t  b e t w e e n  t h e  r i g h t  a n d  l e f t  v e n t r i c l e s  
a n d  t h e  g r e a t e r  n u m b e r  o f  s e p t a l  p e r f o r a t o r s  a r e  p o s s i b l e  
r e a s o n s  f o r  s e p t a l  w a l l  r u p t u r e  b e i n g  l e s s  f r e q u e n t  t h a n  f r e e  
w a l l  r u p t u r e .  
D i a g n o s i s  o f  c a r d i a c  p s e u d o a n e u r y s m .  C a r d i a c  r u p -
t u r e  o c c u r s  i n  4  t o  2 6 %  o f  a l l  d e a t h s  f r o m  a c u t e  m y o c a r d i a l  
i n f a r c t i o n  ( 1 , 2 , 1 2 , 1 3 ) .  S o m e t i m e s  t h e  d e v e l o p m e n t  o f  p e r i -
c a r d i a l  a d h e s i o n s  c a n  l e a d  t o  t h e  f o r m a t i o n  o f  a  p s e u d o -
a n e u r y s m .  V a n  T a s s e l  a n d  E d w a r d s  ( 9 ) ,  i n  a  n e c r o p s y  s t u d y  
o f  4 0  c a s e s  o f  c a r d i a c  r u p t u r e ,  o b s e r v e d  n i n e  p s e u d o a n e u -
r y s m s  ( 2 2 . 5 %  i n c i d e n c e ) ;  s u c h  a  h i g h  i n c i d e n c e  i s  p r o b a b l y  
r e l a t e d  t o  a  p r e s e l e c t i o n  o f  c a s e s  i n  t h e i r  s e r i e s .  T h e  w a l l  
o f  t h e  p s e u d o a n e u r y s m  i s  f o r m e d  b y  n o n s p e c i f i c  f i b r o u s  
t i s s u e  r e a c t i v e  t o  t h e  l o c a l i z e d  h e m a t o m a .  N o  m y o c a r d i a l  
e l e m e n t s  a r e  o b s e r v e d  a t  m i c r o s c o p y ,  i n  c o n t r a s t  t o  a  t r u e  
a n e u r y s m a l  w a l l ,  i n  w h i c h  f i b r o u s  t i s s u e  a n d  r e s i d u a l  m y o -
c a r d i a l  c e l l s  o f  t h e  i n f a r c t e d  v e n t r i c l e  m a y  b e  o b s e r v e d  
( 1 0 , 1 4 - 1 6 ) .  
A  p a t i e n t  w i t h  v e n t r i c u l a r  p s e u d o a n e u r y s m  i s  o f t e n  v e r y  
s y m p t o m a t i c  b e c a u s e  o f  p r o g r e s s i v e  h e a r t  f a i l u r e .  P s e u d o -
a n e u r y s m  i s  a l s o  a  l i f e - t h r e a t e n i n g  l e s i o n .  R u p t u r e  h a s  b e e n  
d e s c r i b e d  i n  4 5 %  o f  c a s e s  ( 9 ) .  T h i s  i s  i n  c o n t r a s t  t o  t r u e  
a n e u r y s m ,  i n  w h i c h  t h e  r i s k  o f  r u p t u r e  h a s  b e e n  o b s e r v e d  
i n  o n l y  5 %  o f  c a s e s  ( 9 ) .  
. . ,  
-
-
•  
JACC Vol. 6, No. I 
July 1985:246---9 
Left ventriculography and coronary arteriography can 
help to differentiate a false from a true aneurysm (4,5,17-20), 
Ventriculography shows the pseudoaneurysm as a paracar-
diac mass usually in the diaphragmatic or posterolateral 
area, The true aneurysm more frequently involves the apical 
and anterolateral segments of the left ventricle (17), The 
pseudoaneurysm usually communicates with the left ven-
tricle through a relatively narrow ostium in comparison with 
the usual large ostium of the true aneurysm. Because the 
wall of the pseudo aneurysm is avascular, no coronary ar-
teries are observed in it; in contrast, the true aneurysm wall 
is made of the wall of the left ventricle, partially replaced 
with fibrous tissue. Therefore, coronary arteries do run in 
its wall (18-20), Diagnosis of pseudoaneurysm can also be 
made by noninvasive diagnostic techniques such as echo-
cardiography and radionuclide scintigraphy (21-23). 
Incidence of right ventricular infarction. Cardiac rup-
ture may involve the infarcted right ventricle (7-9), Infarc-
tion of the right ventricle is a relatively frequent lesion 
(24-26), At necropsy it has been identified in 14% of pa-
tients with myocardial infarction (24,25); isolated right ven-
tricular infarction has been observed in less than 3% of cases 
(24); usually it is associated with infarction of the posterior 
left ventricular wall and transmural infarction of the ven-
tricular septum (25). It is also associated with right ven-
tricular dilation (nearly three times more frequently than in 
patients without right ventricular infarction) and severe 
(> 75%) stenosis of the dominant right coronary artery, The 
electrocardiogram in patients with right ventricular infarc-
tion reveals infarction of the diaphragmatic wall of the left 
ventricle (25), as in our patient. 
Conclusion. In the present case simultaneous evaluation 
of invasive and noninvasive preoperative studies could have 
led to the correct diagnosis. However, the exceptional ex-
tracardiac location of the left to right shunt was missed 
because the almost simultaneous opacification of both ven-
tricles and the harsh holosystolic heart murmur were very 
suggestive of postinfarction ventricular septal defect (9-11). 
The correct diagnosis was made intraoperatively and sur-
gical repair was performed with excellent clinical results. 
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